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TITLE: FLUID FILTER ASSEMBLY 

BACKGROUND OF THE INVENTION 

A. Field of the Invention 

[0001 ] This invention pertains to a fluid filter assembly having a combination 
valve retained between a filter media/core assembly and an end plate and, more 
particularly, to a fluid filter assembly having a novel unitary combination check 
valve and bypass valve cooperating with a unique end plate for controlling the flow 
of fluid into and out fi-om the fluid filter assembly. Further, the invention pertains 
to a fluid filter assembly that includes a filter means that cooperates with a novel 
combination valve and end plate and results in an overall design that can be more 
easily assembled. 

B. Description of Related Art 

[0002] There is known in the prior art a filter device having a housing with an 
open end, a filter element received in the housing, an end plate closing the open end 
and having inlet and outlet openings therein, and a valve for cooperating with the 
inlet openings to allow oil to flow into the filter through the inlet openings, but 
prevents flow of oil in a reverse direction. An example may be seen in Minowa et 
al. Patent No. 6,595,372. Prior filters are known that include a combination valve 
having two portions, the first portion for closing the inlet openings to block the 
flow of oil back out of the inlet openings when the oil is not being circulated and 
the second portion for opening a bypass opening when the filter media is clogged 
for returning oil to the engine to keep the engine lubricated even though the filter 
element is clogged. An example of such construction is Covington Patent No. 
5,405,527. 

[0003] The present invention improves upon the filter with combination valve, 
shown for example, in the Covington Patent No. 5,405,527 and overcomes 
disadvantages and deficiencies of such prior art constructions. 



C. Summary of the Invention 

[0004] An object of the present invention is to provide an improved filter 
assembly that has a simpler design and fewer parts than prior art filter assemblies. 

[0005] Another object of the present invention is to provide an improved filter 
assembly that eliminates separate adhesives in fabricating the filter media and 
wherein internal element leakage is eliminated. 

[0006] Yet another object of the present invention is to provide an improved 
filter assembly having a housing and a combination valve in the housing that better 
tolerates heavily contaminated oil and is retained in position against an end plate in 
the housing by the filter media under bias fi-om an internal spring member between 
the top of the filter media and the interior of the housing of the filter assembly. 

[0007] Another object of the present invention is to provide an improved filter 
assembly wherein parts are standardized for automated assembly and by increasing 
or decreasing the length of the filter media, and the housing, the capacity can be 
changed. 

[0008] Other objects and advantages of the present invention will become more 
apparent hereinafter. 

[0009] The invention pertains to a filter assembly having a housing open at one 
end, with an annular filter media/core assembly disposed in the housing. The end 
plate has at least two inlet openings and an outlet opening therein. A combination 
valve is disposed and retained between the filter media/core assembly and the end 
plate. The combination valve has a first portion cooperating with the first inlet 
opening in the end plate and a second portion cooperating with the second inlet 
opening. In normal operation the first portion of the combination valve will yield 
before the second portion of the combination valve and fluid flow will pass ttirough 
the first inlet opening, the filter element and then be discharged through the outlet 
opening. When the filter element begins to clog, pressure upstream of the first 



portion will build and upon attainment of a predetermined pressure, the second 
portion will open the second inlet opening and fluid flow can pass through the 
second inlet opening and out the outlet opening, thereby bypassing the filter 
media/core assembly. A spring disposed between the end of the filter media/core 
assembly remote from the end plate and the housing biases the filter element 
toward the end plate to retain the combination valve in place and to seal fluid flow 
from between the combination valve and the fiher media and between the 
combination valve and the end plate. The filter media/core assembly, which is 
fabricated from recyclable materials, includes top and bottom end caps which are 
suitably bonded to the filter media. 

D. Brief Description of the Drawing 

[0010] There is shown in the attached drawing a presently preferred embodiment 
of the present invention wherein like numerals in the various views refer to like 
elements and wherein: 

[001 1] Fig. 1 is a side view of the filter assembly of the present invention, with 
part of the housing broken away to show interior parts including the combination 
check and bypass valve; 

[0012] Fig. 2 is a bottom view of the filter assembly of Fig. 1; 

[0013] Fig. 3 is a cross-sectional view of the combination check and bypass 
valve taken generally along the line 3-3 of Fig. 4; 

[0014] Fig. 4 is a top view of the combination check and bypass valve; 

[0015] Fig. 5 is a cross-sectional view of the end plate and lid assembly taken 
generally along the line 5-5 of Fig. 6; 

[0016] Fig. 6 is a bottom view of the end plate and Hd assembly; 



[0017] Fig. 7 is a longitudinal cross-sectional view of the filter media/core 
assembly; 

[0018] Fig. 8 is a top view of the top end cap of the filter media/core assembly of 
Fig. 7; 

[0019] Fig. 9 is a top view of the bottom end cap of the filter media/core 
assembly of Fig. 7; 

[0020] Fig. . 1 0 is a plan view of the spring; 

[0021] Fig. 1 1 is a sectional view of the spring taken generally along the line 11- 
11 of Fig. 10; 

[0022] Fig. 12 is a detail sectional view of the spring taken generally along the 
line 12-12 of Fig. 10; and 

[0023] Fig. 13 is a perspective view of the spring. 

E. Detailed Description of the Invention 

[0024] There is shown in Figs. 1 and 2 a filter assembly embodying the present 
invention. The filter assembly 10 includes a generally cup-shaped cylindrical shell 
or housing 12 that is open at one end and closed at the other. Disposed within the 
housing 10 is a filter means which comprises an annular filter element 14 mounted 
on a core 16. Provided in the open end of the housing 10 is an end plate 18, which 
has a lid 20 secured thereto. An annular, resilient gasket 22 is received and retained 
in a recess in the lid 20 for providing a seal between the filter assembly 10 and the 
engine block (not shown) to which the filter assembly 10 is secured in normal use. 
Recesses 13 are provide in the housing 12 proximate the top thereof for providing a 
better gripping surface for a wrench used to assemble a clean filter assembly to an 
engine block and to remove a dirty filter assembly firom an engine block for 
replacement. 



[0025] Resilient means 24, for example, a spring, is provided between the top of 
the filter element and the interior of the housing 12 for biasing the fiher element 14 
toward the end plate 18. 

[0026] The combination valve 26, which is retained between the lower end of 
the filter element 14 and the top of the end plate 18 includes a first portion 28 for 
controlling flow through the first inlet opening or openings 30 and a second 
portion 32 for controlling flow through the second inlet opening or openings 34. 
The first portion 28 is more resilient than the second portion 30 and will open under 
a lesser pressure, whereas the second portion 32 is stiffer and requires a higher 
pressure to open same. In a presently preferred embodiment of the invention, the 
first portion 28 of the combination valve 26 will open the first inlet openings at a 
minimum opening pressure, for example, on the order of 1 psi and the second 
portion 32 will open the second inlet openings 34 at a predetermined higher 
pressure, for example on the order of 8-10 psi. Provided centrally in the end plate 
18 is a central threaded outlet opening 36. As seen in Fig. 2, the outlet opening 36 
is about the longitudinal axis of the filter assembly 10 and is within the circle of 
second openings 34. In a presently preferred embodiment of the invention as 
shown in Fig. 2, there are eight first inlet openings 30 and eight second inlet 
openings 34 in the end plate 18. Other opening configurations than round are 
feasible and the number of openings can be varied as will be apparent to persons 
skilled in the art, depending upon the application for the filter assembly 10. 

[0027] The combination valve 26 of the present invention is better shown in 
Figs. 3 and 4. The first portion 28 is annular and has a bend intermediate the radial 
extent of the first portion 28. As seen in Fig. 3, the part of the first portion 28 that 
engages the second portion 32 extends generally horizontally and the firee end is 
inclined outwardly and downwardly firom the horizontal portion. The second 
portion 32 includes an annular inwardly inclined part that is adapted to cooperate 
with the second inlet openings 34 and an upwardly extending part 38 that 
cooperates with the horizontal part of the first portion 28 to form a shoulder 40 that 
receives the lower inner end of the core 16 of the filter means. The part 38 is 
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annular and engages the interior of the lower end of the core 16 of the filter means 
when assembled 

[0028] Turning to Figs. 5 and 6, there is better shown the association of the end 
plate 18 and the lid 20 of the present invention. The end plate 18 is suitably 
secured to the lid 20, for example, by welding. The recess 42 in the lid 20 is 
adapted to receive and retain the gasket 22 (Fig. 1). The lid 20 is provided with 
projections 44 that slightly interfere with the recess 42, whereby in use, the gasket 
22 is forced into the recess 42 and retained in place by the pressure from the 
projections 44 engaging and cooperating with the resilient gasket 22. 

[0029] The resilient gasket 22 will be retained in the recess or groove 42 during 
handhng of the filter assembly 10 and the projections 44 define cooperative 
engaging means for holding the gasket in place. Persons skilled in the art will 
understand that the gasket 22 can be similarly retained in place in the recess 42 if 
the projections 44 on the lid 20 were eliminated and projections were provided on 
the outside or inside surfaces of the gasket 22 for engaging with the walls of the 
recess 42. Such arrangement would function in an equivalent manner. 

[0030] Openings 34 are disposed in a circle in the generally horizontal portion of 
the end plate 18 and have an axis that is generally parallel to the central 
longitudinal axis of the filter assembly 10, Openings 30 are disposed in a circle 
generally concentric to the circle for the openings 34 and spaced outwardly 
therefrom. The openings 30 are in the angled outward portion of the end plate 18 
and the axis of each of the openings 30 is inclined with respect to the central 
longitudinal axis of the filter assembly 10. 

[0031] Figs. 7, 8, and 9 better disclose the filter media/core assembly or filter 
means of the present invention. The filter element 14 may be a conventional 
pleated filter media comprised, for example, of cellulose with some polyester. The 
core 16, which may be molded from an appropriate material, for example, a glass 
filled plastic, such as. Nylon, is perforated so as to permit fluid flow there through 



in use. Essentially, the core 16 comprises a cage formed by vertically disposed 
members 16a suitably secured to horizontally disposed members 16b. The fiher 
media is formed from a sheet of pleated material joined along the facing ends by a 
suitable adhesive to form an annular sleeve on the cage 16. At the top and bottom 
are disposed end caps 50 and 52, respectively. The end caps 50 and 52 may be 
fabricated from a suitable composite material, for example a cellulose/polyester 
composite. Preferably, the end caps 50 and 52 are bonded to the filter media 14, for 
example, by ultrasonic welding, to form a seal between the ends of the filter media 
and the end caps to prevent fluid flow between these elements in use. Essentially 
the materials for the filter media 14, the core 16, and the end caps 50 and 52 are 
compatible for ultrasonic welding to fuse the parts to one another. This process 
eliminates the need for adhesive and the oven curing that was done in the past. The 
top end cap 50 is a generally annular plate that has an opening 54 in the center 
thereof The bottom end cap 52 is a generally annular plate that has an opening 55 
in the center thereof and projections 56 extending from the periphery thereof As 
shown in Fig. 9 there are three projections 56 on the end cap 52. The projections 
56 are adapted to abut the interior of the housing 12 to facilitate assembly of the 
filter means into the housing 12 and to properly position the lower portion of the 
filter means in the housing 12. The recesses 13 in the housing 12 will normally 
engage the top end cap 50 and help to properly position the upper end of the filter 
means in the housing 12. 

[0032] Figs. 10, 1 1, 12, and 13 pertain to the spring 24, which is disposed 
between the top of the filter element 14 and the interior of the housing 12. The 
spring 24 is imperforate and therefor closes the top opening 54 in the filter means, 
i.e., the opening 54 in the top end cap 50 of the filter means. The spring 24 
includes a central imperforate dome-like portion 60 having a flattened bottom 62. 
The dome-like portion 60 will engage in the opening 54 in the top end cap 50 and 
close the opening 54 when the filter means is assembled in the housing 12. The 
spring 24 includes two spring arm portions 68 and 70 that extend from the dome- 
like portion 60 and engage with the interior of the housing 12 to apply a downward 
biasing force to the filter means. Recesses 72 and 74 are provided in the spring arm 



portions 68 and 70 to help strengthen the spring arm portions 68 and 70 in use and 
to prevent "shingling" during assembly, i.e, the springs are kept from intermingling 
one with another on a conveyor during the assembly process. 

[0033] The assembly of the filter assembly 10 will now be described. The filter 
means is assembled with the annular filter media 14 on the core 16 and the end caps 
50 and 52 secured in place. The end plate 18 and the lid 20 are secured together, 
for example, by welding, and the gasket 22 is positioned and retained in the recess 
42 of the lid. The spring 24 is first inserted into the open end of the housing 12 
until it seats against the closed end of the housing 12. The filter media is 
positioned in the housing abutting the spring 24. The recesses in the housing 12 
will help to properly position the top of the filter means in the housing 12 and the 
projections on the lower end cap will help to position the lower end of the filter 
means in the housing 12. The combination valve 26 is positioned in the core 16 
with the part 38 engaging the inner surface of the core 16 to help seal fluid flow 
between the combination valve 26 and the core 16 of the filter means. The end 
plate 18 is inserted to close the open end of the housing 12 and the outer rim of the 
lid 20 is rolled with the open end of the housing 12 to form a seal 80. Positioning 
of the end plate 18 in the housing 12 partially compresses the spring 24, whereby, 
when the parts are assembled a spring force is applied to the top of the filter means 
urging the filter means toward the end plate 18. The spring force will help to clamp 
the combination valve 26 between the filter means and the end plate 18 and to seal 
flow from between the filter means and the end plate 18. The core 16 will firmly 
engage the part 38 of the combination valve 26 and will also engage and bear upon 
the generally horizontal region of the first portion 28 of the combination valve 26. 

[0034] In operation, the filter assembly 10 is spun onto a stud on the engine 
block which engages the threads in the central opening 36 in the end plate 18 and is 
secured in place. The gasket 22 will engage the engine block and preclude fluid 
flow from between the engine block and the filter assembly 10. When the engine is 
started, fluid, usually oil, will enter the filter assembly through the openings 30. 
Slight pressure will move the first portion or check valve portion 28 of the 



combination valve 26 away from the openings 30 and oil will flow through 
openings 30, the filter media 14 and be discharged through the cental outlet 
opening 36 for return to the engine. When the engine is turned off, the first portion 
or check valve portion 28 of the combination valve 26 will close the openings 30 
and prevent return of oil in the filter assembly 10 to the engine. As the filter media 
14 clogs during normal operation, pressure will build within the housing 12 of the 
filter assembly 10 and upon attainment of a predetermined pressure, on the order of 
8-10 psi for one present appUcation, the second portion or bypass portion 32 of the 
combination valve 26 will open and permit oil to flow through the openings 34 and 
back to the engine, thereby bypassing the filter media 14. Stated somewhat 
differently, during periods of time when high differential pressure exists across the 
filter media, due to cold thick oil or high contaminant loading of the filter media, 
the oil will go through the iimer circle of openings 34 and open the second portion 
32 of the combination valve 26 to permit oil to bypass the filter media 14 and exit 
the filter assembly 10 through the outlet opening 36 for retum to the engine. 

[0035] The present invention materially reduces the number of parts needed for a 
line of filters. Presently standard automotive filter assemblies are grouped into 
multiple filter diameters. A main line of filter assemblies heretofore consisted of 
multiple core diameters and multiple core heights. With the present invention, 
filter sizes can be consolidated and the complexity of intemal components can be 
reduced significantly, for example to one core diameter and two core heights. 
Fabrication and assembly of the filter assemblies are simpUfied and can easily be 
automated. The filter media, core and end caps are non-metallic and can be easily 
recycled. The unique end cap design and orientation of the openings therein is a 
facilitating factor in both construction and operation of the filter assembly. The 
construction of the combination check valve and bypass valve and the cooperation 
of the combination check valve and bypass valve with the end plate contribute to 
easier assembly and enhanced performance. The respective circles of openings in 
the end plate are fairly close to one another. The combination valve is constructed 
so that it can be retained in place against the end plate by the core 16 of the filter 
means by contact between the two circles of openings. This arrangement seals fluid 
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flow through one circle of openings from the fluid flow through the other circle of 
openings. Tolerances need not be tight to obtain the sealing results desired. 

[0036] While a presently preferred embodiment of the present invention has 
been shown and described, it will be apparent to persons skilled in the art that the 
invention may be otherwise embodied within the scope of the following claims. 



